management of hyperglycaemia in patients with type 2 diabetes [1, 2] . This was needed because of an increasing array of anti-hyperglycaemic drugs and growing uncertainty regarding their proper selection and sequence. Because of a paucity of comparative effectiveness research on long-term treatment outcomes with many of these medications, the 2012 publication was less prescriptive than prior consensus reports. We previously described the need to individualise both treatment targets and treatment strategies, with an emphasis on patient-centred care and shared decision-making, and this continues to be our position, although there are now more head-to-head trials that show slight variance between agents with regard to glucose-lowering effects. Nevertheless, these differences are often small and would be unlikely to reflect any definite differential effect in an individual patient.
The ADA and EASD have requested an update to the position statement incorporating new data from recent clinical trials. Between June and September of 2014, the Writing Group reconvened, including one face-to-face meeting, to discuss the changes. An entirely new statement was felt to be unnecessary. Instead, the group focused on those areas where revisions were suggested by a changing evidence base. This briefer article should therefore be read as an addendum to the previous full account [1, 2] .
Glycaemic targets
Glucose control remains a major focus in the management of patients with type 2 diabetes. However, this should always be in the context of a comprehensive cardiovascular risk factor reduction programme, to include smoking cessation and the adoption of other healthy lifestyle habits, blood pressure control, lipid management with priority to statin medications and, in some circumstances, antiplatelet therapy. Studies have conclusively determined that reducing hyperglycaemia decreases the onset and progression of microvascular complications [3, 4] . The impact of glucose control on cardiovascular complications remains uncertain; a more modest benefit is likely to be present, but probably emerges only after many years of improved control [5] . Results from large trials have also suggested that overly aggressive control in older patients with more advanced disease may not have significant benefits and may indeed present some risk [6] . Accordingly, instead of a one-size-fits-all approach, personalisation is necessary, balancing the benefits of glycaemic control with its potential risks, taking into account the adverse effects of glucoselowering medications (particularly hypoglycaemia), and the patient's age and health status, among other concerns. Figure 1 displays those patient and disease factors that may influence the target for glucose control, as reflected by HbA 1c . The main update to this figure is the separation of those factors that are potentially modifiable from those that are usually not. The patient's attitude and expected treatment efforts and access to resources and support systems are unique in so far as they may improve (or worsen) over time. Indeed, the clinical team should encourage patient adherence to therapy through education and also try to optimise care in the context of prevailing health coverage and/or the patient's financial means. Other features, such as age, life expectancy, comorbidities and the risks and consequences to the patient from an adverse drug event, are more or less fixed. Finally, the usual HbA 1c goal cut-off point of 7% (53.0 mmol/mol) has also been inserted at the top of the figure to provide some context to the recommendations regarding stringency of treatment efforts. 
Low
• No hypoglycaemia
• Lactic acidosis risk (rare)
• ↓ CVD events (UKPDS)
• Vitamin B 12 deficiency
• Multiple contraindications: CKD, acidosis, hypoxia, dehydration, etc.
Sulfonylureas 2nd generation
Closes K ATP channels on beta cell plasma membranes
• ↑ Weight Sodium-glucose co-transporter 2 inhibitors The major change in treatment options since the publication of the 2012 position statement has been the availability of a new class of glucose-lowering drugs, the sodium-glucose co-transporter 2 (SGLT2) inhibitors [7] . These agents reduce HbA 1c by 0.5-1.0% (5.5-11 mmol/mol) vs placebo [7, 8] . When compared with most standard oral agents in head-to-head trials, they appear to be roughly similarly efficacious with regard to initial HbA 1c lowering [9] [10] [11] [12] . Their mechanism of action involves inhibiting the SGLT2 in the proximal nephron, thereby reducing glucose reabsorption and increasing urinary glucose excretion by up to 80 g/day [13, 14] . Because this action is independent of insulin, SGLT2 inhibitors may be used at any stage of type 2 diabetes, even after insulin secretion has waned significantly. Additional potential advantages include modest weight loss (~2 kg, stabilising over 6-12 months) and consistent lowering of systolic and diastolic blood pressure in the order of~2-4/~1-2 mmHg [7, 8, 15] . Their use is also associated with reductions in plasma uric acid levels and albuminuria [16] , although the clinical impact of these changes over time is unknown. Side effects of SGLT2 inhibitor therapy include genital mycotic infections, at rates of about 11% higher in women and about 4% higher in men compared with placebo [17] ; in some studies, a slight increase in urinary tract infections was shown [7, 9, 12, 17, 18] . They also possess a diuretic effect, and so symptoms related to volume depletion may occur [7, 19] . Consequently, these agents should be used cautiously in the elderly, in any patient already on a diuretic, and in anyone with a tenuous intravascular volume status. Reversible small increases in serum creatinine occur [14, 19] . Increased urine calcium excretion has been observed [20] after an adverse imbalance in cases was reported in short-term trials [21] . Small increases in LDL-cholesterol (~5%) have been noted in some trials, the implications of which are unknown. Due to their mechanism of action, SGLT2 inhibitors are less effective when the estimated GFR (eGFR) is <45-60 ml min −1 (1.73 m) −2 ; currently available agents have variable label restrictions for values below this threshold. Data on microvascular outcomes with SGLT2 inhibitors are lacking (as with most agents other than sulfonylureas and insulin). Effects on macrovascular disease are also unknown; cardiovascular safety trials are currently in progress [22] .
Thiazolidinediones Earlier concerns that the thiazolidinediones (TZDs)-in particular pioglitazone-are associated with bladder cancer have largely been allayed by subsequent evidence [23] [24] [25] . These agents tend to cause weight gain and peripheral oedema and have been shown to increase the incidence of heart failure [26] . They also increase the risk of bone fractures, predominately in women [27] . Pioglitazone is now available as a generic drug, substantially decreasing its cost.
Dipeptidyl peptidase 4 inhibitors One large trial involving the dipeptidyl peptidase 4 (DPP-4) inhibitor saxagliptin found no overall cardiovascular risk or benefit (although the follow-up was only slightly more than 2 years) compared with placebo [28] . However, more heart failure hospitalisations occurred in the active therapy group (3.5% vs 2.8%, p=0.007) [28, 29] . Alogliptin, another DPP-4 inhibitor, also did not have any demonstrable cardiovascular excess risk over an even shorter period (18 months) in high-risk patients [30] . A wider database interrogation indicated no signal for cardiovascular disease or heart failure [30, 31] . Several other trials are underway, and until the results of these are reported, this class should probably be used cautiously, if at all, in patients with preexisting heart failure.
One area of concern with this class, as well as the other incretin-based category, the glucagon-like peptide 1 (GLP-1) receptor agonists, has been pancreatic safety-both regarding possible pancreatitis and pancreatic neoplasia. The prescribing guidelines for these drugs include cautions about using them in individuals with a prior history of pancreatitis. While this is reasonable, emerging data from large observational datasets [32] , as well as from two large cardiovascular trials with DPP-4 inhibitors [28] [29] [30] , have found no statistically increased rates of pancreatic disease.
Generally speaking, the use of any drug in patients with type 2 diabetes must balance the glucose-lowering efficacy, side-effect profiles, anticipation of additional benefits, cost, and other practical aspects of care, such as dosing schedule and requirements for glucose monitoring. The patient-who is obviously the individual most affected by drug choice-should participate in a shared decision-making process regarding both the intensiveness of blood glucose control and which medications are to be selected.
Implementation strategies
Initial drug therapy (see Fig. 2 ) Metformin remains the optimal drug for monotherapy. Its low cost, proven safety record, weight neutrality and possible benefits on cardiovascular outcomes have secured its place as the favoured initial drug choice. There is increasing evidence that the current cut-off points for renal safety in the USA (contraindicated if serum creatinine ≥133 μmol/l [≥1.5 mg/dl] in men or 124 μmol/l [1.4 mg/dl] in women) may be overly restrictive [33] . Accordingly, there are calls to relax prescribing polices to extend the use of this important medication to those with mild-moderate, but stable, chronic kidney disease (CKD) [34] [35] [36] . Many practitioners would continue to prescribe metformin even when the eGFR falls to less than 45-60 ml min In circumstances where metformin is contraindicated or not tolerated, one of the second-line agents (see below) may be used, although the choices become more limited if renal insufficiency is the reason metformin is being avoided. In these circumstances it is unwise to use sulfonylureas, particularly glibenclamide (known as glyburide in the USA and Canada), because of the risk of hypoglycaemia. DPP-4 inhibitors are probably a preferable choice, although, with the exception of linagliptin [39] , dosage adjustments are required.
Advancing to dual combination and triple combination therapy (see Fig. 2 ) While the SGLT2 inhibitors are approved as monotherapy, they are mainly used in combination with metformin and/or other agents [19] . Given their demonstrated efficacy and clinical experience to date, they are reasonable options as second-line or third-line agents [40] [41] [42] (Fig. 2) . Similar to most combinations, efficacy may be less than additive when SGLT2 inhibitors are used in combination with DPP-4 inhibitors [43] . There are no data available on the use of SGLT2 inhibitors in conjunction with GLP-1 receptor agonists; an evidence-based recommendation for this combination cannot be made at this time.
As noted in the original position statement, initial combination therapy with metformin plus a second agent may allow patients to achieve HbA 1c targets more quickly than sequential therapy. Accordingly, such an approach may be considered in any specific preference⎯choice dependent on a variety of patient-and disease-specific factors): + + Fig. 2 Anti-hyperglycaemic therapy in type 2 diabetes: general recommendations. Potential sequences of anti-hyperglycaemic therapy for patients with type 2 diabetes are displayed, the usual transition being vertical, from top to bottom (although horizontal movement within therapy stages is also possible, depending on the circumstances). In most patients, begin with lifestyle changes; metformin monotherapy is added at, or soon after, diagnosis, unless there are contraindications. If the HbA 1c target is not achieved after~3 months, consider one of the six treatment options combined with metformin: a sulfonylurea, TZD, DPP-4 inhibitor, SGLT2 inhibitor, GLP-1 receptor agonist or basal insulin. (The order in the chart, not meant to denote any specific preference, was determined by the historical availability of the class and route of administration, with injectables to the right and insulin to the far right.) Drug choice is based on patient preferences as well as various patient, disease and drug characteristics, with the goal being to reduce glucose concentrations while minimising side effects, especially hypoglycaemia. The figure emphasises drugs in common use in the USA and/or Europe. Rapid-acting secretagogues (meglitinides) may be used in place of sulfonylureas in patients with irregular meal schedules or who develop late postprandial hypoglycaemia on a sulfonylurea. Other drugs not shown (α-glucosidase inhibitors, colesevelam, bromocriptine, pramlintide) may be tried in specific situations (where available), but are generally not favoured because of their modest efficacy, the frequency of administration and/or limiting side effects. In patients intolerant of, or with contraindications for, metformin, consider initial drug from other classes depicted under 'Dual therapy' and proceed accordingly. In this circumstance, while published trials are generally lacking, it is reasonable to consider three-drug combinations that do not include metformin. Consider initiating therapy with a dual combination when HbA 1c is ≥9% (≥75 mmol/mol) to more expeditiously achieve target. Insulin has the advantage of being effective where other agents may not be and should be considered a part of any combination regimen when hyperglycaemia is severe, especially if the patient is symptomatic or if any catabolic features (weight loss, any ketosis) are evident. Consider initiating combination injectable therapy with insulin when blood glucose is ≥16.7-19.4 mmol/l (≥300-350 mg/dl) and/or HbA 1c ≥10-12% (≥86-108 mmol/mol). Potentially, as the patient's glucose toxicity resolves, the regimen can be subsequently simplified.
a See Appendix for description of efficacy categorisation. Consider initial therapy at this stage when blood glucose is ≥16.7-19.4 mmol/l (≥300-350 mg/dl) and/or HbA 1c ≥10-12% (≥86-108 mmol/mol), especially if patient is symptomatic or if catabolic features (weight loss, ketosis) are present, in which case basal insulin+mealtime insulin is the preferred initial regimen. DPP-4-i, DPP-4 inhibitor; Fxs, fractures; GI, gastrointestinal; GLP-1-RA, GLP-1 receptor agonist; GU, genito-urinary infections; HF, heart failure; hypo., hypoglycaemia; SGLT2-i, SGLT2 inhibitor; SU, sulfonylurea those individuals with baseline HbA 1c levels well above target, who are unlikely to successfully attain their goal using monotherapy. A reasonable threshold HbA 1c for this consideration is ≥9% (≥75 mmol/mol). Of course, there is no proven overall advantage to achieving a glycaemic target more quickly by a matter of weeks or even months. Accordingly, as long as close patient follow-up can be ensured, prompt sequential therapy is a reasonable alternative, even in those with baseline HbA 1c levels in this range.
Combination injectable therapy (see Figs 2 and 3 ) In certain patients, glucose control remains poor despite the use of three anti-hyperglycaemic drugs in combination. With long-standing diabetes, a significant diminution in pancreatic insulin secretory capacity dominates the clinical picture. In any patient not achieving an agreed HbA 1c target despite intensive therapy, basal insulin should be considered an essential component of the treatment strategy. After basal insulin (usually in combination with metformin and sometimes an additional agent), the 2012 position statement endorsed the addition of one to three injections of a rapid-acting insulin analogue dosed before meals. As an alternative, the statement mentioned that, in selected patients, simpler (but somewhat less flexible) premixed formulations of intermediate-and short/rapid-acting insulins in fixed ratios could also be considered [44] . Over the past 3 years, however, the effectiveness of combining GLP-1 receptor agonists (both shorter-acting and newer weekly formulations) with basal insulin has been demonstrated, with most studies showing equal or slightly superior efficacy to the addition of prandial insulin, and with weight loss and less hypoglycaemia [45] [46] [47] . The available data now suggest that either a GLP-1 receptor agonist or prandial insulin could be used in this setting, with the former arguably safer, at least for short-term outcomes [45, 48, 49] . Accordingly, in those patients on basal insulin with one or more oral agents whose diabetes remains uncontrolled, the addition of a GLP-1 receptor agonist or mealtime insulin could be viewed as a logical progression of the treatment regimen, the former perhaps a more attractive option in more obese individuals or in those who may not have the capacity to handle the complexities of a multi-dose insulin regimen. Indeed, there is increasing evidence for and interest in this approach [50] . In those patients who do not respond adequately to the addition of a GLP-1 receptor agonist to basal insulin, mealtime insulin in a combined 'basal-bolus' strategy should be used instead [51] .
In selected patients at this stage of disease, the addition of an SGLT2 inhibitor may further improve control and reduce the amount of insulin required [52] . This is particularly an issue when large doses of insulin are required in obese, highly insulin-resistant patients. Another, older, option, the addition of a TZD (usually pioglitazone), also has an insulin-sparing effect and may also reduce HbA 1c [53, 54] ,but at the expense of weight gain, fluid retention and increased risk of heart failure. So, if used at this stage, low doses are advisable and only with very careful monitoring of the patient.
Concentrated insulins (e.g. U-500 Regular) also have a role in those individuals requiring very large doses of insulin per day, in order to minimise injection volume [55] . However, these must be carefully prescribed, with meticulous communication with both patient and pharmacist regarding proper dosing instructions.
Practitioners should also consider the significant expense and additional complexity and costs of multiple combinations of glucose-lowering medications. Overly burdensome regimens should be avoided. The inability to achieve glycaemic targets with an increasingly convoluted regimen should prompt a pragmatic reassessment of the HbA 1c target or, in the very obese, consideration of non-pharmacological interventions, such as bariatric surgery.
Of course, nutritional counselling and diabetes selfmanagement education are integral parts of any therapeutic programme throughout the disease course. These will ensure that the patient has access to information on methods to reduce, where possible, the requirements for pharmacotherapy, as well as to safely monitor and control blood glucose levels.
Clinicians should also be wary of the patient with latent autoimmune diabetes of adulthood (LADA), which may be identified by measuring islet antibodies, such as those against GAD65 [56] . Although control with oral agents is possible for a variable period of time, these individuals, who are typically but not always lean, develop insulin requirements faster than those with typical type 2 diabetes [57] and progressively manifest metabolic changes similar to those seen in type 1 diabetes. Ultimately, they are optimally treated with a regimen consisting of multiple daily injections of insulin, ideally using a basal-bolus approach (or an insulin pump). Figure 3 has been updated to include proposed dosing instructions for the various insulin strategies, including the addition of rapid-acting insulin analogues before meals or the use of pre-mixed insulin formulations.
Other considerations
As emphasised in the original position statement, optimal treatment of type 2 diabetes must take into account the various comorbidities that are frequently encountered in patients, particularly as they age. These include coronary artery disease, heart failure, renal and liver disease, dementia and increasing propensity to (and greater likelihood of experiencing untoward outcomes from) hypoglycaemia. There are few new data to further this discussion. As mentioned, new concerns about DPP-4 inhibitors and heart failure and the issues concerning SGLT2 inhibitors and renal status should be taken into consideration [29] . Finally, cost can be an important consideration in drug selection. As the • Adjust: ↑ dose by 1-2 U or 10-15% once to twice weekly until SMBG target reached.
• For hypo.: Determine and address cause; ↓ corresponding dose by 2-4 U or 10-20%.
• Start: 10 U/day or 0.1-0.2 U kg -1 day -1 .
• Adjust: 10-15% or 2-4 U once to twice weekly to reach FBG target.
• • Adjust: ↑ dose by 1-2 U or 10-15% once to twice weekly until SMBG target reached.
• Start: 4 U, 0.1 U/kg, or 10% basal dose/meal. d If HbA 1c <8% b , consider ↓ basal by same amount.
• Adjust: ↑ dose by 1-2 U or 10-15% once to twice weekly until SMBG target is reached.
• For hypo.: Determine and address cause; ↓ corresponding dose by 2-4 U or 10-20%. A less studied alternative, transitioning from basal insulin to a twice daily pre-mixed (or biphasic) insulin analogue a (70/30 aspart mix, 75/25 or 50/ 50 lispro mix), could also be considered. Once any insulin regimen is initiated, dose titration is important, with adjustments made in both mealtime and basal insulins based on the prevailing blood glucose levels, with knowledge of the pharmacodynamic profile of each formulation used (pattern control). Non-insulin agents may be continued, although sulfonylureas, DPP-4 inhibitors and GLP-1-RAs are typically stopped once insulin regimens more complex than basal are utilised. In refractory patients, however, especially in those requiring escalating insulin doses, adjunctive therapy with metformin and a TZD (usually pioglitazone) or SGLT2 inhibitor may be helpful in improving control and reducing the amount of insulin needed. Comprehensive education regarding SMBG, diet and exercise and the avoidance of, and response to, hypoglycaemia are critically important in any insulin-treated patient. FBG, fasting blood glucose; GLP-1-RA, GLP-1 receptor agonist; hypo., hypoglycaemia; Mod., moderate; PPG, postprandial glucose; SMBG, self-monitoring of blood glucose. In addition to the suggestions provided for determining the starting dose of mealtime insulin under 'basal-bolus', another method consists of adding up the total current daily insulin dose and then providing one-half of this amount as basal and one-half as mealtime insulin, the latter split evenly between three meals prices of newer medications continue to increase, practitioners should take into account patient (and societal) resources and determine when less costly, generic products might be appropriately used.
Future directions
More long-term data regarding the cardiovascular impact of our glucose-lowering therapies will be available over the next 1-3 years. Information from these trials will further assist us in optimising treatment strategies. A large comparative effectiveness study in the USA is now assessing long-term outcomes with multiple agents after metformin monotherapy, but results are not anticipated until at least 2020 [58] .
The recommendations in this position statement will obviously need to be updated in future years in order to provide the best and most evidence-based recommendations for patients with type 2 diabetes. exercise, among other factors. Accordingly, it remains challenging to evaluate and compare the 'potency' of antihyperglycaemic drugs. Moreover, mean differences between most agents, with some exceptions, are modest. Such data would be unlikely to reflect with any certainty the differential effect of a specific drug at a precise point in the treatment course in an individual patient.
The following scale was developed to categorise cost of the anti-hyperglycaemic drug classes, using an online retail pharmacy tool for New Haven, Connecticut, in October 2014. We queried the lowest-priced member of each class at the highest prescribed dose for a 30-day supply. Insulin was assigned a 'variable' category, given the very wide range in cost, dependent on formulation and dose. The Writing Group acknowledges that this schema is also somewhat arbitrary but feels that it constitutes a reasonable valuation of healthcare expenditures. Costs are always of concern to health providers, though these may not be apparent to an individual patient covered by a health service, and may vary based on insurance coverage and other factors.
Trial: an international study on the efficacy of an alpha-glucosidase inhibitor to prevent type 2 diabetes in a population with impaired glucose tolerance: rationale, design, and preliminary screening data. 
